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Abstract
Background: We evaluated growth and nutritional status of preschool children between 2 and 6 years old from
low income families from 14 daycare centers.
Methods: Cross-sectional study with 1544 children from daycare centers of Santo Andre, Brazil. Body weight (W),
height (H) and body mass index (BMI) were classified according to the 2000 National Center for Health Statistics
(CDC/NCHS). Cutoff points for nutritional disorders: -2 z scores and 2.5 and 10 percentiles for malnutrition risk, 85
to 95 percentile for overweight and above BMI 95 percentile for obesity. Stepwise Forward Regression method was
used including age, gender, birth weight, breastfeeding duration, age of mother at birth and period of time they
attended the daycare center.
Results: Children presented mean z scores of H, W and BMI above the median of the CDC/NCHS reference. Girls
were taller and heavier than boys, while we observed similar BMI between both genders. The z scores tended to
rise with age. A Pearson Coefficient of Correlation of 0.89 for W, 0.93 for H and 0.95 for BMI was documented
indicating positive association of age with weight, height and BMI. The frequency of children below -2 z scores
was lower than expected: 1.5% for W, 1.75% for H and 0% for BMI, which suggests that there were no
malnourished children. The other extremity of the distribution evidenced prevalence of overweight and obesity of
16.8% and 10.8%, respectively.
Conclusion: Low income preschool children are in an advanced stage of nutritional transition with a high
prevalence of overweight.
Background
Several countries are going through a period of epidemio-
logical transition with reduced incidence of infectious dis-
eases, child mortality and birth rates, associated with high
prevalence of chronic diseases and increase in life expec-
tancy at birth [1]. With respect to nutritional transition
this situation also results in decreased prevalence of mal-
nutrition in childhood and improved growth pattern of
children, a fact that was also observed recently in Brazil
[2-4]. In the last two decades in industrialized countries
this trend has continued with a higher prevalence of obe-
sity and its consequences, presenting in adults from
higher socio-economic classes [5].
Since the early 90’s several authors have noted the obe-
sity epidemic affecting developing countries as this
change in nutritional status is occurring much faster than
in developed countries [3,4,6,7]. The obesity epidemic
quickly spread to teenagers, school age children and
recently to preschool children, mainly three years old [7].
As a result of early obesity onset several other health pro-
blems may arise in childhood, including hypertension,
dyslipidemia, type 2 diabetes and cardiovascular pro-
blems, which may impair quality of life and decrease life
expectancy [8,9].
The literature has already demonstrated the relation-
ship between childhood poverty and abdominal obesity
in adulthood [10]. A rise in inactivity is also a risk factor
for obesity [11,12]. As mentioned above, obesity is a risk
factor for many diseases such as certain cancers, hyper-
tension, type II diabetes mellitus, dyslipidemia, meta-
bolic syndrome and coronary heart disease [13,14]. The
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primary cause of malnutrition in developed countries is
disease. Disease related malnutrition is associated with
adverse effects on clinical outcome. These adverse
effects vary from impaired wound healing and post-
operative complications to mortality. Poor nutritional
status has not only been associated with in-hospital
adverse effects, but also with adverse effects at both
pre-admission and post-discharge [15,16].
According to the IDB (Indicadores de Dados Básicos -
Indicators of Basic Data), in 2008 the percentage of
poor people in the State of São Paulo was 14.9% [17].
Data of overweight and obesity rates in Brazilian school-
age children between 2 and 6 years old from low
income families are limited. Because country-specific
studies do not provide generalizable information, the
World Health Organization (WHO) has highlighted the
need to study child obesity around the world [18]. In
addition, new evidences regarding overweight prevalence
in children from low income families are important to
direct and implement public politics and improve public
health system. Thus, given the relevance of obesity in
infancy and the lack of studies which investigate its
association with socioeconomic status, we endeavored to
evaluate growth and nutritional status of children from
low income families. We also evaluated the relationship
between obesity/overweight and child age, gender, birth
weight and duration of breast feeding.
Methods
This is a cross-sectional study of anthropometric data in
preschool children from 14 daycare centers linked to
the Department of Health and the Federation of chari-
ties (FEAS) in Santo Andre, SP, Brazil. The data collec-
tion was performed between 2001 and 2002. Santo
Andre is a city with approximately 600,000 inhabitants
and a total of 43 daycare centers. The Department of
Health and the FEAS develop systematic surveillance
activities to children’s health enrolled in day care cen-
ters. The project was undertaken in partnership between
the day care centers and the public system. This study
was explained to the parents or guardians responsible
for the child and it was begun only after his or her con-
sent according to the standards of the committees of
research and ethics. All experimental procedures were
in compliance with the Helsinki Declaration. The study
was approved by the Ethics Committee in Research of
the Faculdade de Medicina da Universidade de São
Paulo (FMUSP, number 923/00).
The study population included 1639 children aged
between 2 and 6 years old, all from low income families.
We excluded 95 (5.8%) because they were not of pre-
school age, hence, it remained 840 (54.4%) boys and 704
(45.6%) girls from a total of 1544 children (Table 1). We
also excluded children who presented congenital
diseases, history of nutritional and metabolic diseases,
chronic diseases that could influence their growth and
those who did not agree to collect data. This informa-
tion was collected during the interview. According to
the government (http://www2.santoandre.sp.gov.br/),
this population represents a proportion of approximately
40% of all children from 2 to 6 years old from Santo
Andre. We observed average monthly income per capita
(AMPC) of 0.55 minimum wages (MW - ~U$175.00),
the average number of persons per house was 4.6, the
median years of mother schooling was 6 years and the
median years of father schooling was 5 years. Half of
the parents worked in trades such as unskilled and 15%
were unemployed (Table 2).
Weight (W) and height (H) were measured by
researchers using internationally accepted techniques
[19] under supervision of pediatricians from the daycare
centers and all data were collected from records of child
care using a standardized form. Anthropometric data
were collected in the daycare center, according to Loh-
man et al [20] method. The child’s weight was measured
by using the Seca® electronic scale with a split of 0.1 g,
and height was measured by stadiometer wall (Seca®)
with two meters and centimeters and millimeters subdi-
vision [21]. In addition to weight and height we
included the following variables: age, gender, birth
weight, duration of breastfeeding, maternal age at child
birth, level of maternal education, AMPC and how long
they had attended the daycare center. Scales and stadi-
ometers were calibrated regularly and reliably.
Table 1 Children distribution according to gender and
age
Gender Age Male n (%) Female n (%) Total n(%)
< 3 years 69 (8.21) 71 (10.08) 140 (9.06)
3 - 4 years 251 (29.88) 179 (25.43) 430 (27.85)
4.1- 4.9 years 101 (12.03) 142 (20.18) 243 (15.75)
> 5 years 419 (49.88) 312 (44.31) 731 (47.34)
Total 840 (100) 704 (100) 1544 (100)
Table 2 Distribution of children parents enrolled in day
care centers according to occupation*
Ocupation Father (%) Mother (%)
Unemployed 198 (19.1) 167 (11.5)
Service generalities 447 (43.1) 900 (62.2)
Trade 9 (10.5) 164 (11.3)
Industries 130 (12.5) 60 (4.1)
Retired or pensioner 20 (1.9) 7 (0.5)
Others 134 (13.0) 150 (10.4)
Total 1038 (100.0) 1448 (100.0)
*Adapted from the classification of Ministério da Fazenda - Secretaria da
Receita Federal Natureza da Ocupação, www.receita.fazenda.gov.br
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The values of W, H and body mass index (BMI) were
transformed into z scores and percentiles based on the
National Center for Health Statistics - 2000 (CDC/
NCHS) framework and it was statistically analyzed in
relation to the distribution and the association with
socio-demographic and health data.
The cutoff points for nutritional disorders analysis
were: -2 z scores and 2.5 and 10 percentiles for risk of
malnutrition, 85 to 95 percentile for overweight and
above the 95 percentile for obesity [22,23].
Data were stored in an Excel® worksheet. In order to
calculate anthropometric indices we used the software
EpiInfo 3.3.2 Nutrition February 2005, which described
the frequency distribution and central tendency mea-
sures (mean, standard deviation and median). Pearson’s
coefficient was used to evaluate the correlation between
age and anthropometric indices.
The analysis was performed by the Stepwise Backward
Regression method including the following variables:
age, gender, birth weight, duration of breastfeeding, age
of mother at birth and how long they had attended the
daycare center which in univariate analysis showed a p
< 0.15 in the evaluation of its association with excess
weight (overweight and obesity, evaluated by z score of
BMI). In order to verify if the proposed regression
model fits the data well, we applied the F-test.
The level of significance (a) adopted for all statistical
tests was 5%. The statistical processing of data was per-
formed with SPSS ® 12.0.
Results
Regarding the average growth achieved by the group of
children as a whole, Table 3 shows that in the three
variables studied: height, weight and BMI, the mean z
score was above the reference values of the CDC/NCHS
and that this difference was much higher with respect to
weight and BMI. There was no significant difference
between the variability of the variables collected in our
study and the variability of the same variables according
to the CDC/NCHS reference.
In Table 4 the z scores for W and BMI tended to
reach higher values than those of H in older children.
Moreover, higher’ values can also be observed in
younger children: the z-score of BMI (or BMI/BMI/age)
is higher than the z-score of H (or H/A - height/age) in
children aged 2 years old as well. However, those differ-
ences did not reach statistical significance. The average
values of z scores for W and H were higher in females,
however, BMI were identical between the both genders.
The slope of the three lines was statistically significant
with F of 11.53 (p = 0.0426), 20.81 (p = 0.0197) and
27.70 (p = 0.0134), respectively, for W, H and BMI. The
average H was the only variable in those younger than
3 years old below the median of the reference. The cor-
relation coefficient for each of the 3 variables was quite
high: 0.89, 0.93 and 0.95, respectively for W, H and
BMI. Our findings indicate high prevalence of over-
weight and obesity affecting approximately one in four
children.
Child growth evaluation values in Figure 1 represented
the distribution of z scores with respect to W, H, and
BMI, which were shifted to the right of the standard,
towards higher values, especially BMI. The average
values of z scores of W and H were higher for girls,
however, BMI were identical, suggesting no significant
gender differences in the prevalence of obesity.
In Figure 2, noting nutritional risks below 2.5 p or
between 2.5 p and 10 p, for W and BMI, the proportion
of children was decreased or equal compared to what
was expected according to the CDC/NCHS reference,
while the other spectrum extremity showed a higher
than expected percentile proportion of obese or over-
weight values.
In Multinomial Logistic Regression, when using obesity
as the only dependent variable, there was an association
with girls and higher birth weight (3,000 g or more), (OR:
1.52; IC 95%: 1.17 to 2.12; p = 0.028 and OR: 1.8; IC 95%:
1.25 to -2.34; p = 0.0001, respectively). When analyzed
together, obesity or overweight, as a single dependent vari-
able, we observed only association with high birth weight,
OR 1.44 (IC 95%: 1.19 to 2.01; p = 0.001).
Discussion
Until recently the literature indicated that children from
low income families presented growth development
below their potential, with height values lower than the
median values of the reference growth of children in
industrialized countries, as proposed by the CDC/NCHS
in the United States of America. These differences were
observed among children from the same country or the
same region differing only in socioeconomic class and it
always reported the disadvantage of children from low
income families [24]. The differences regarding height
were the result of a worse nutritional status and not
inadequate living conditions [25].
Daycare centers in Santo Andre showed growth in sta-
ture was similar and even higher, from four years old
on, compared to the U.S. reference, even though they
Table 3 Mean and standard deviation of z scores for
height (height/age - HAZ), weight (weight/age - WAZ)
and body mass index (BMI/age - BMIZ) according to
gender in preschool children 2-6 years of age
Gender Male (n = 840) Female (n = 704) Total (n = 1544)
HAZ 0.07 (1.039) 0.23 (0.99) 0.14 (1.02)
WAZ 0.28 (1.108) 0.33 (0.977) 0.30 (1.05)
BMIZ 0.41 (1.174) 0.41 (1.006) 0.41 (1.1)
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were children from low income families. We may pro-
pose some reasons for the prevalence of being over-
weight. First, this fact associated with low prevalence (or
even absence) of malnutrition indicate improvement of
living conditions of this population, particularly with
regard to access to food and health care [4,26]. Second,
our results indicated high prevalence of overweight and
obesity, affecting approximately one in four children.
The high prevalence to be overweight and obesity in
children at preschool age was described in several coun-
tries, including Chile [27]. The anthropometric profile of
preschool children found in Santo Andre is compatible
with the rapid nutritional transition shown in develop-
ing countries, including Latin America [6]. Third, in
these stages of epidemiological nutritional transition,
daycare and preschools, which are traditionally regarded
as a protective factor for malnutrition, might become a
risk for overweight and obesity, since it is where chil-
dren stay on average 8 hours per day, 5 days per week,
and where about 75% of daily calories [28-30] provided.
It is clear that this finding cannot be attributed directly
and exclusively to daycare centers. Possibly low income
families cannot access proper nutrition, which would
account for the rest of their daily caloric intake. More-
over, it is possible that these pre-school children per-
form less physical activity at home, due to the use of
television [3,29]. This situation may be considered as a
risk factor for children born with normal or high weight
[30]. Fourth, the interpretation of our findings indicates
that overweight and obesity compromise growth at this
stage of epidemiological and nutritional transition in
low income children from an urban area of a developing
country. This nutritional deficiency due to increased
access to inadequate food quality tends to continue
throughout life [31-33]. It results in elevated social costs
to the health care system, which will financially affect
these. All factors cited above may affect our population.
Our data are particularly alarming because obesity was
already observed in 3 year old children with a tendency to
increase as they grow. This trend may result in high rates
of obesity in young adults, with a very early onset of mor-
bidity [9,34]. The metabolic changes that occur as a result
of rapid and intense growth tend to continue into itself
until adulthood, hence compromising health [8].
Our study presents some points that should be
addressed. Although a large part of the recognized clas-
sification systems of growth and development define
preschool period from 3 to 6 years old [16,35] we inves-
tigated children from 2 to 6 years old. On the other
hand, families in Brazil [36,37] do send 2 year old chil-
dren to school. Not including maternal anthropometry
is a limitation, because it does affect the children’s nutri-
tional status [38]. We did not use the outcome measure
Table 4 Mean and standard deviation of z scores of HAZ (height/age), WAZ (weight/age) and BMIZ (body mass index/
age) of preschool children 2-6 years of age according to age
Age 2 years (n = 141) 3 years (n = 313) 4 years (n = 354) 5 years (n = 453) 6 years (n = 278)
HAZ -0.154 (0.909) 0.072 (1.058) 0.081 (1.028) 0.165 (0.973) 0.183 (1.068)
WAZ 0.006 (1.052) 0.071 (1.111) 0.164 (1.004) 0.261 (1.031) 0.355 (1.042)
BMIZ 0.111 (1.189) 0.218 (1.245) 0.276 (1.06) 0.365 (1.014) 0.454 (1.032)
Figure 1 Distribution of preschool children 2-6 years of age
according to their z scores of weight, height and BMI for age.
Figure 2 Proportion of preschool children 2-6 years of age
classified as nutritional risk according to percentiles of W/A
(weight/age) and BMI/A (BMI/age). *The dark green bar
represents the values according to the 2000 National Center for
Health Statistics (CDC/NCHS).
Shoeps et al. Nutrition Journal 2011, 10:43
http://www.nutritionj.com/content/10/1/43
Page 4 of 6
BMI-for-age percentile, as recommended by the CDC/
NCHS for people aged 2-20. We used Z-scores only, the
z-score indicates how many standard deviations an
observation or data is above or below the mean [21].
We decided to use only z-score because it is our
protocol.
Conclusion
Main results showed that: 1) height, weight and BMI pre-
sented average z score are above the reference values of
the CDC/NCHS, this difference was higher in weight and
BMI; 2) z scores for weight and BMI tended to reach
higher values than those of stature in older children; 3)
the distribution of z scores with respect to weight, height
and BMI were shifted towards higher values compared to
the CDC/NCHS, more pronounced in BMI; 4) the aver-
age values of z scores of weight and height were higher
in females, however, BMI were identical, suggesting no
significant difference between gender regarding over-
weight prevalence and; 5) there was a percentile propor-
tion of obese or overweight higher than expected in this
population composed of children from low income
families. In conclusion, preschool children from low
income families are in an advanced stage of nutritional
transition with a high prevalence for overweight and
obesity.
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